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Abstract of JP20022361 1 3 

PROBLEM TO BE SOLVED: To provide a piping inspection 
device and method and a piping inspection system that can 
specify the position or the like of a defect in piping with high 
accuracy. 

SOLUTION: Elastic wave 30 propagated in the piping 28 is 
sent out, and the elastic wave reflected from the piping is 
detected as an electric signal. Correlation between the 
detected signal and a prescribed reference signal is obtained, 
and the position of the defect in the piping is specified on the 
basis of the maximum value of the obtained correlation. 
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#M2 0 0 2 -2 3 6 1 



irnxmu E«*e»-rs»tt»£58{3u 
-c&mu 

T» 

WEBrJg ©#IH tt. fflEE**«B#lSl tc S \z 
SnT^S;i£*4*«£TSE*©«tfE#8:. 

ME-©*R6lcffiy^£g&#©fi^£|5fc*U 
E*WfltSfflHt. ffiEE«©fl&©*HB©<&B£#J6 

IttEEefiSAWbTiWEEffSe* 
U MEE«©*Wfc:«fct>TE*t;£n4::i»-J:D£r 

tt)Ea'j^w^m^^*$nfcmfE^ajm^<£ffl^T, 

WEEflfo^RBoffiBs^-rftctswat-rsEflf 

©#•£#*£. 

EW©4ft£2F8clZ£<r>T. 

SBEaSS»*K«fcO. ME#tt«©36«;Rtf/:Xttlftttl& 
ff "5 Ci*W*fr«E«©«ME*j6. 

irnxmei E«*e»-rs3*tt&*^«b, 
fldEEflF^ssw^n&wEWttaEsmawftm^iib 

*»6nfcfflH©a*«KatJ^riWEE«©^RS©tt 

»E»ttfl^SEat3nfcME*ttSte«««fc«*£ 
lftffiStifc*ffle*tBfS©#B8«^t©ffiH**». 

snfcfflM©s*«t*tJv»T*aE9Wt#©^i«© 

[»#JH8J IB»-eEff©«3lE3fi«*ffl^TBC»*n 

*«StifeHlf3e©<WIH«-%*ffl^»r, *JEEW©^RB© 
&B £#?rr « c <h t -t £ B«©&3£ ->X t- A . 
[fBW©»««tKW] 



[0 0 0 1] 

[»W©Kf*SEH5»»] *3BWi. E«©4ft£SB& 

tt&*3featcEe©«aE">X'5 i AK:«o. 4#tc e«© 

*cRg©ftB^£#?£ L 3 «Ee©tft££B&tf2r&£tf 
[0 0 0 2] 

[ft&©««] <k^7 p ^>h J ?>iI5Tti^X^©E@t^^ 
T«. *>?:*->;**©&«>£. fcHS©&l££ 

[0 0 0 3] E*©fcK©tft3STSa«fcbT. ffiS^S 

¥1 1 -5 0 2 0 2 0 *H#fF 5 5 8 1 0 3 7 
*&»#E) . 
[0 0 0 4] SBg*nT^*Eflf©*ft**»T?tt, EW 

fc«*ttMB»*«ffea*. E«fciR»Jttttsn&-fe>-!J- 
£fflv»T\ E«*earrs#ttife£;«fcii-rs. EW^e 
Ee©*i«KJ:DE»stt<&fc«>, -t 

>D-ti0*ajSft«5Wtij[i:tt. E«©*Jfcfc«fc0E 

a^feTtt. E«t««wsi&*fg**-a-fc^c^i;-5 

»^RSK:J:t>TSi**nT-fc>lJ-K:S!iai-raWfMt© 
l$IHII£**&, Ee©*E©ffiB**frrr* 

[0 0 0 5] S86S*lTV>-5«aDEri£tt. 

n&E«-*». «fi«fc«t>n&E«f». BffibTt^^ 

E«*«OET?*Sfc«>. -^©^atSBlCjt^TWfiJT 
[0 0 0 6] 

nTl^ftS^TIi, E«C««WIB»S«*S*fc 

is \z m. v z «a»-fe >•♦*- k aurr * &ihi £ . e« £e 

*«fMt©l^lWIS*»6, ¥KE«©*l«©<fcB£#*e>-5 
fe©-t?fe^>fcJ6. EWKiQ*£««WtgKj©i£fiJ;D*ffl 

a^WB-cE* ©*HB©tfcB*ittrr« c <t 

ofco 81:, E*©^M*«iS-r*&«>ctt, E«©5 
^iSlKBm^JBtlfcffiB^TWttBSeft***^ 

Sfttftfri. Si^nti^t^-cH EWfcfla*.* 
MttftiEnaK'ftJ: 0 M*^»»KTfiflf©*B6©ffiBft 

£im*2fS&»fc^ES©ttSEK::fe^Ttt. S5^«f«T 
E« ©^RB©^B*4*5t-r -5 £ £ BilT* o fc. 

[0007] gistiTusiSsam e^= 

©*|«©&B£te©EWgB©ftB£;ft*ifiigLT^S« 
<IS©SI*g@©^S*S^-SC:i^:<, E^©^ 
Pi8©'ttfi*4*5£-r*CtA«HJ«T*ofc. 0iJA«, 
»©iS«K:*i»TEec*IS63»»»-B«^K:tt» 
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i?T**afiW«Mi;«fc«). e«©*r§©&B£ 
[0008] ^RBf=«koT»tt*«*s»snaiR 

f^iL. E«KWA«tbTE*«e*u E<g©x 

t>©T<&£©d\ hU— 'J ^S^fCtS *>©&©*>£ 
»)fe-r-5Ci!i«HJiT?*0. Et=©:KPi&©<iB£IE*tt;: 

[0009] *«w©b»«, «**ice«fox»ote 

[0 0 10] 

0f^ro#M{f^<h<DfflHSr*is6, #«>snfc*iH©*;*: 
«d=-r-5E«o*3S*j*cj:oaj«an*. crucj: 

!K«^£©ffiW;mfci:fc*ffi«;fr5E«©*l*©4m 

[0 0 11] 3S&. ±E©E < Bf©tt3tE#8:K:*SUT. tt 
EBr£©#!llffir^tt, ttEEtfjWSI^IfllKKSJS-K:* 

[0 0 12] ±fS©E«©^*fet*3^T, W 

EE*©— ©*RB©ffi«*#J£bfc». 1MEIftttiflHtJ&» 
6. ttE— ©^HBfcffia-r*«»©«#*l»*L. ttE 

a«**fflv>T. ttEE«?©«!©^i«©ffi«*«*«-r* 

[0 0 13] *&. ±E©Eff©lft**j*tC*SV»T. tt 
EI«ttfl»*S. ttE5W±jft*«ttEEe*»*:-r*#* 
effiLfcg, ttEE«k:S7JWl>TttEBese»U 
MEE*©fcKK: ioTSiSns E ifc J; 0 BJ 

&tQfcmn&»&L, mBmjkt&ttmmflm^ts rutin 

E«W«^e«t»T. fWEE*©^W©tt«*1*€r* 

[0 0 14] Sfc, ±E©E*©*SE*tefc*JV»T, 
IIMCiD, ttE#tt«©3B«;fttf/Xtt*fta*fT 

[0 0 15] ±EBtttt. E**e«f*»tt« 

ttEE«**6R»*nfcttE#tt«*««W 



«©«*»«»* j: oaj«sn*. cncio, mmm^ 

-So 

[0016] ±te§w(i. 9W4#sei»-r*3«4 
«w«t«^tbT*iaix, ^m^n^mft^t^© 

^v>TttE*tt#©fcK©ffi««#jrr * d t *#fi 

i©ffiB*«**:t«:*flr«*»6Ee©^l«©ltlBS»)e 
TT<5©"C, fcl*«K#ttfc©*W©ffiBS4*5rr*££ 

[0 0 17] ±fBSWtt. 5i*T*ES©t^SB 

©&SE->X5SMC<fc9jgj&£n-5. dtl(CJ:D> 

[0 0 18] 

Jfi»»lcJ:<5Ee©«aES«atWte*iai7i5H4* 
E*©tt*Sff3»'&*«KK^-r-&*». *3BWtt,- E 

««#T?*n«. & & i$>**aije#:©iiaEK:»i§ sjmx' 

[0 0 19] (E«©«aEft«) HlK:*rJ:5»C. * 
*M»*fci*Eflf©*3!ES«ia. m&fle SWOTS 

-9 1 0**6©*«lcJ:oTflH»***'r*flH»«4» 
«rtJt«HS§l 4t. «*iB«»l 4*^ffl**n*fll^ 

7 P U7>7 P 2 0 T>7 P 2 0 ^f,(HASftS7t 

2 1, *a«^«wfisjR«*a*r***«2 4 
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[0 0 2 0] **ttftttlcJ:«4ft&8B&Z^ttH:. SE 
<g2 8 iC^«Wll»j€rJJP^. B2^2 8 £e*T*#tt« 
3 0*B*3R?!l«lK:|ftttiU IfttHanfcllSJBJflWfcB^K: 

5 c t fc<fc 0 , BH« 2 8 ©*»©teB*#:rr a 

[0 0 2 1] (a) «^?g£ggl 2 

Hfi • mwm^>\£a.—f i o^s 

©iSHHcS^T. SE^2 8('aMWS»&*Px.Sfc* 
©M^£f8£-r-s t>©T&-5„ 
[0 0 2 2] «#38£«1 2tt, JfctfcWffiV>Jl&», 0*1 
10~200kHz mm, ftlZit 3 0 ~ 1 0 0 k H 

zg«©H»sc©«*»£S6§--r*. £©<fc?&«jis© 

62^2 8T?Oia«50i/hS^eT?feS. 
[0 0 2 3] 2*»6ffi*T*«#©a*t 
ITS, t»J;U£, 7>y3'>h/WX^ffl^i.ut^T* 

[0 0 2 4] (b) «#tB<@8gl 4 

*Jti|B-r-5t>©T*So 
[0 0 2 5] fiaMFFl 6£^LTgE«2 8 {C0fS©« 

*i|HgSl 4*«ffl^6tlS. 
[0 0 2 6] ( c ) fejgtsU^ 1 6 

SE*t*T»*Kfl?2 8 lC«We5ii»<&DPx.l. : t>©T-$> 

[0 0 2 7] fcmm? 16fi iHW 2 8 fC^*Wt«l« 

ttis«i*iio*.*jii:3i*T**«t'5. s<ommtzwt 
[0028] 1 6«. mutt. *j&mft&±i& 

tl. Ef 2 8 S#»l:aftT5A-f 7X853 4 tic* 
Qffif&T&Z. 

[0 0 2 9] HOi^ttHlJSjEoea^l 6tt. Ill 

««I$M1&£K^2 8tCiD*3*£T£-pTfc, 3MKJ; 
S/Ntb*f#Sn<i:*iT#-5. 

[0 0 3 0] £31*^1 6»i, IB* 2 8©ft^|fi]©5 
—^fatC CT^tfS 1 ©«EH;£ffiiJ©;&|6]K:©#- 

#-5. fit, ■£©<£ 5 fc*Httt, bfejgJfitttottT 



[0 0 3 1] (d) 63^2 8 
IE^2 8«, *&£&&£&£>*>©-?&*. 
[0 0 3 2] IE1f2 8©*m<£kT«, i&Jl^ 

[0 0 3 3] &*3, fc*E«? 2 8 

3 0#^L»*#tt#«fcOJ«MEe2 8-e**ltf. * 

[0034] *&mm\z*.&#&mm** 
©. &m&#£<of&z>&<g2 8jwb3S»*£&<&*^k: 

[0 0 3 5] *H«ffi(C<t^^a£SStt« ttiE 

BSBH&<, tftSE£ff5 «*.«, 6% 

B^l 6^>«ktt)*71 8jWRW&*l*ttBrfc*HT, B 
*2 8 OBHC3HBH£fMF£ DISSS'- 

n«. 1 6£^ltew2 8 tcMMnsn^fti 

ASCiAitS, E*2 8 ££S&T SPttSi 3 0 

£&mi!t^l 8 *^bT^m-r-5Ci/5tT^^. 

[0 0 3 6] B1S2 8<Dfig«. 0y*.fcTl 0 ~ 5 0 c m 
gg. #ICtt2 0~3 0 cmSSA^^etl5. 

t>©Tr«&t/\, 

[0 0 3 7] **Jfi^lif;J:*^SESBtt, BtULTV> 
^TBilTHS. EP^, — *S!©&SEg«Ttt. gffiLT 

t^^ia«2 8 *^-r-5^tttffliSTS&-5*^ 

SSH^2 8^. §S«Tgt>tlTt^Ef2 8f^S 
[0 0 3 8] (e) tfctHJlt^ 1 8 

mmm? lsu, b^ 2 8 £fcflrrs#i4& 3 0 £«nc 
[0039] Mui^i 8tt, mw2 sommizmvz 
-r^Mtua-f;u3 6 ^ain-r;i/3 6<Djfi^(c^tt^. 

tl. E«2 8 *»WK«YtT S/H7XI53 8 ttcj; 

«. ttai*^ i 8 j^esi*^ i 6 «tjfiiHbfc«fi£fc*o 
•o><5©t% iB@?£et>s#tt»3 osss*«k<«iai-r 

[0 0 4 0] J5UJ, **JS»*"Ctt. eSIB^ 1 6 tifi 
{!MUfe*fiK©^tb*^l 8*ffl^fc«», IfttH^l 8tt 
*ru*>gSI*?- 1 6 tiffiHbfcttlrtKl-r-B^Rtta: 
< . temm^- 1 6 tAftSflUSatttti*? 1 8 *ffll»T 
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[0 0 4 1] ( f ) ^J7>y 

S^ipSt"**)©-?^. 

[0 0 4 2] tftttJ^l 8Kj;oittHSftsflMttt«s3 
X$>Z>tz$>, *©**Ttt«**LS»::iiSfcV>. £©fc 
86, -fV7>-72 0 (C^oT, ft*. 

[0043] •?*)7>-72 o\z&q mmznrzmmt. 
A/Du>n—j? 2 2\zmjj2nz>„ 

[0 0 4 4] (g) A/D3>A'-?2 2 

[0 0 4 5] A/DHWH2 2©1J->^U >-!?mM 

a. fli***»i 2*»6m*sftaffir^©«»B©m« 

1/2 £tT, ttfctt, l/10KTit?>Ci^T# 

[0 0 4 6] A/D3>A-^2 2 ©tg<S##M6«. 8 
b i t£Ui, #K«1 2 b i t£t±it5^W s Tt 
-5. S«#aM6£|SiJt-r*::£K:.k?K J: 0 

[0 0 4 7] (h) ^t'J2 6 

[0 0 4 8] ^'J 2 6 Kfci. A/DH>A-^2 2^ 
6Ui**ft*:«a«^**l^*?!IWC8Stt:$ft*. HPS. 
A/D3>A'-^2 2^6W**ftfc«^fi, fOTI-fl? 
Wffln>tfi-^ 1 OC«kO«Jfc«*lt6ft. 
ftfcBWKc^t'J 2 6l:t*iiSnTirK. 

[0 0 4 9] ^ ; EU2 6tC«. ^tBm^-^^Sf 

s«fcffl^sft*#ss«^a*Bi*sft*. 

5Wt«3WE«©^lig«toTS»Sft*jfttn*©«^T 
*«. #J8«**ffr*T*«»;:tt, WAtf, E<ff©SSM 
TSttSftSifr*. »»»C«toTE»Sft*jft«. BH 

[0050] *^mmm©± 5 fceatai^ i 6 1 

«^5B*«i 2*>6UJ**ft*«^iH«©m^*#IH 
[0 0 5 1] *Ba«*Sttl^»ClBffi*ft* , b©Tf 

**&&©*>, E*©ftffilcJ:«Ktftfc&:©]&*£. WOTT 

UT**©#jH«**ffr*u cfts©#S8«*&*2i: 
flH>ft«. H©EMg^K<fc3£#t&©^£«sij-r-s £ 



[0 0 5 2] fiuSS? 1 6 ©Wft, BBS 2 8 fc* 

tt*5W£*3 0©fejjg#tt, «ffl*Pl 8©#14^©*£ 

ft«. »W»SSiO(t]±-r-S>^i:75tT-#^. 
[0 0 5 3] ^©^'J 2 6C£tt 

l/^T. giJjfc^U 2 6fcEtttt"*«fc'5fc:LTt><fcH. # 

TSSi-SKWlJS-rfttf. ra&A£ft«#!iMH}£J9 

[0 0 5 4] S-fc. **tt»»fi:J:-5E«©*aES«* 

IWS^tU 2 6 KB1fcT?i*£«fc'5K:LT ! fo<k^. * 
fc. -f >*-*-y h©*-A^-v^e.#RB«^*y 

[0 0 5 5] ( i ) ^^S§ 2 4 
36^«2 4J4, ^ttJ«^«?«ri»*^***-rSfe©T 

[0 0 5 6] 35*«2 4tt, *&NHgflB£J:«tt 

3!ES«©i(if^ttJB*s**-ra - i feT^s. 
[0057] ( j ) mm ■ m¥rma>na.—9 1 o 
«« • mmm^y\L=L-*? 1 o«. s«£#*«w-rs 

-T-l>t)©Tr*-5„ 
[0 0 5 8] Sffi • »«Tffl3>t:a-3' 1 0 Kite, SB 

[0 0 5 9] uWi^&^D^AIt ^©WH-fWf 
ffln>tfi— ^ 1 OCiASnT^tfci^U -fuif 

TSiJ^AT-^^iptC^-rft«. rfuv=7i±*n— 
y 3 >7 7 7"bt, MS««©(6]-t^t8#E©&&£0£ 

[0 0 6 0] Sfc, **JS^S8CJ;SE@©^acS»* 
tBHlftlcKttU ^n^ASSfltS^iCit), 

[0 0 6 1] • »#rffl3>fc?:x-;57«> ffif2 8(; 
«tt««»£in*.«IRCH:, «^«*S8 1 2 

b©**«u*t*. cfticcfco. ^^jiitsgg 

1 4. fig*? 1 6 ^LTKf2 8 trfl!t«6«jSft^*D 
to*. Ef 2 8^iLfc#tt«3 0ll 
KJ;t)«a«*ibTlftHiSft. 7 U T > 7 2 0 Tf«l« 

sft. a/d3>a*-^2 2x-y : zy^)immz : ^m.^n 
t, urn -timm^ 1 o^zvuz-tzn 

[0 0 6 2] ffifl • MVrm=i>¥a.-? 1 Ott. 
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A/D3WW2 2fr*>%t&-J8.-3fzm j %&%r&&m\Z 
2 6C83«bTH<. CW^IC, *^3§2 4£ffl 

[0 0 6 3] Mff -^WfflziXfj.-^ 1 0«. 

nZMVitZ utCiU, If 2 8 ©*|5i©&B£ 

[0 0 6 4] 3=fc> ©JW-fi?Wffln>tfi-^l Ott, 
3?*S§2 4Sfl»T)Wftt**SS*tS. 

[0 0 6 5] fr*. ©Jffll •®Wffln>hfjL-^ 1 OtL 
T, AISll (A I, Artificial Intelligence) £W 

So 

[0 0 6 6] C©J;3l:l/T, **ifi»*lcj;*iBe© 

[0067] «ae©«aE*ft) **js^iifc<fc 
^-r^ a^— 

[0 0 6 8] ST. 621=2 8 £tiMftttS»£ft]*.. 82© 

2 8 ©fi^*r&jtc#i4« 3 o £ ess 

fl^tt. a^wsgsi 4c<toJiiis$n-g.. f Li, e 

S. 82^2 8Kmte.#3MW)fr1)UX-t>tlZ>t, 82W2 8© 

s^»r6ic^ttifi3 oatemrr*. 01011 

[0 0 6 9] fc*5, #t£«E 3 0 £821i 2 8 OJttffife«^ 

[0 0 7 0] 621? 2 8©«ffi;£ffl;frfafc£»-r.65«4ift 

3 0it 1B*2 8©^C|«»KJ;0S»*n, 

5. 

[0 0 7 1] &ffi3S^3 0KlJ:9&tti<**lfc«^W:. 7" 
'J7>/2 0 (r«fc Otiig^n. A/D3>/W2 2l: 

— ^ 1 OlcS^tS-tl-S. 

[0072] mn • mmm-n i oncost* 



[0 0 7 3] 0211 l$*3ajfl9l=tt#SftjfctftUi«^© 

o*»-r<-r*;fc«e>. iftajs^soEmKiftiicb&ffi** 

[0 0 7 4] H2©i^tft ttm^OfiifiKffiS-r 

So 

[0075] &mm^ 1 8 oitifiic*Ba-r**»o** 

flWC* 0 . 1 6 1^X62© 2 8 

JK L- £ £ ic «fc -£> © t # A. % z. t ifi -e €f 5 . 
[0 0 7 6] — i^S,~S 4 H f6J<=>fr©KM^J!i 

<h fC <fc -5 *> © T & -5 i # -5 d £ ifi T £ £ . 
[0 0 7 7] ^tC. H2fC*-r«t5«t«f3R5iJflSlKlit»S 

[0 0 7 8] JMfrtfJKH St*. -£B*M#©t&m«^ 

trnmimtz, ^tu 2 6^e.^*-m-r. 
[0079] @3it mmm^oM^t^-f A^*- 

2©««toaE^ite*fiir'«. titiif 18*^© 

[0 0 8 0] ^tC. /tiJ2 6rt>SSi*W;*ttfc— 5gB# 

[0081] «iiatt*fflbfc*m«*«fcD«/h«? 
u 2 6*^6»E*m-r*tafi^tt. t t M + 

[0 0 8 2] £©«&. HiCLT, ^t'J 2 6*->e.fE 
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[0 0 8 3] C©— a©ffl«-C*S**i&*«JStt. & 

[0 0 8 4] &&mw\zm^*>nz>&mmmt. 
[0085] B4», m^«iasnfc*a«^©«s* 

[0 0 8 6] 04CSti5lC, KtU9R7»&%eSA 

[0 0 8 7] s^itM,~M«*««a*tiaffi«* 

S ,~ S 4 *» 6«BOtt«ftiE«fc»*-r* C i tt« 
S 4 ©«k'5ftlira:ftl^;fci&, B2e©^RS©^B*IE5tfc 

[0088] ai-6, «*snxv»*iBe©«aE*&Tf 

©^©teB^^L-T^fc©"?, #tt?S©Scg «fc 0 iS 

[0 0 8 9] ft*. ±fET'«. «l#;*tlfcl5*JiJ«fclft 

fftoft<Tt>«fc^. «*.«. flres ,~s 4 *HB«3nT 
lf©tffl«^l;^ LT©*m-^«La*fT 3 <fc -5 \z 

[0090] (toi) ) ^mmmm\z 

[0 0 9 1] *36»«fc«taiB«©«3lE*fett, *Rg© 

[0 0 9 2] @5it E«®ftM04H14*5t>IC>EttL 

-5. 0 H6^©S«SHfcJ:-5fe©i:#x.e>n 
*flH»S,~S 6 *«5«BfT*jBI$nT«f»*. L*>*>, ft 

[0 0 9 3] Z. ©<fc O \zmn S , S jJ&*S WCifigs 



^-5"Ut>*ftT?»4ftl/>. f^T. **»OTT?tt. fiUF© 
«t 3 K L-TE^©^|ifS^#S-r'i.<, 
[0 0 9 4] bp*.. *r. tftm«^t*M«^i*«* 

^fcStc^sm 0l71)S@4!:Stgliffif 
«K.fc*K«©tltfE#ft£ra«T?**. £©£?ft«*t 

fflsstrsnifciD, m6\zm-rj:oummmiti 

[0 0 9 5] &t£. S*ttM,ASCffl£n&ttB&8ti£ 

[0096] ^c, H5K:*-r«^«ia*nfc«m«^ 

[0 0 9 7] 07 11 «#S,t»4b&ttlB**-r^ 
-fAft-h Tab-So 0 7CifJ;5l:, ,©ife 

[0 0 9 8] 0 7C^Ufc^5d©^W«#f^ 

e^fflSSfTS. dO«k5ft«#ffla*ff5Cltfc:J: 
0. E8C^-TJ;5ft(i^* s #5n-5. 0 8lt 07© 

hT&&o 

[0099] jftic. mxmMt&mmznzvLm&mjz 

tSuiCiO, 2^B©*R&©'B:fi*«rjrrs. 
B©^HBCffla-rsfiB©te^fEfc^*$tlT^-5© 
T. 2 0B©^Pfi©fifcBS-SafC#«T-5^i:*t-c€r 

So 

[0 10 0] £©&*>. RHfcKUT, 2 ~S 4 £Jg 

[oioi] ci©j:5tc. **»«tr«tn«, #^*n 

LT^5i^T*oTt>, $SC^Rg©teB*4#5e-r* 

[0102] ft*. nn-ei*. ,~s 4 *MB^* 

Lfctf*. S^»Cj5SUT^-2.ft^t-Z>^T©*-^*-r-5 
.fcifcLTfeJ:^. I 5 C^Wfl^TIi, 

t. m^s l \z-z>^x<D?>.m£v. mns 2 ~s 6 tco^ 

T«^*-rscift<. m$tt&ttl;:J: 
IWcbTE«©*R8©&B£#JfcLTfc«k^. 
[0 10 3] CITIt fi-s*S ,anEfl?©$jR8c 
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tf«^s,*«*»*ic«tass*«[T»<&ci:'b#^.6n 
-s. frfr%>m-&\z\$. fi^ts ,©«#><=>. mmmn<D 

fft^tu 2 6K»»*K:«koTSIt-r-5« 

[oio4] (^0>j (*©2) ) *^m&m\z 
zzmtgoik&jjmcD&Mm (f©2) £0975501 

[0 10 5] J: setf©tfe*:£&tt, hU— 

U>^«0*»Sgtt*Ct&<, E1f©:«©ftB£ 

i/T, h u- u >yiS©M»ib^o, E«=©:WfS 

[0 10 6] Sf, /t'J2 6*»6ttffi«^*«E*ffl 
[0 10 7] 0 9 (a) tt, |ftW«#©lfi*Mi*jS-r^ 

-fAft-h^s. ia9 (a) t-^-rj^K. $taj* 

[0108] ^ic, *^e»j 2 6^e.#^«^*^*m$ 
[0 10 9] 'A\z, mm • »*fffln>tfi-^ 1 0lc<fc 

[0 1 1 0] 09 (b) tt, ->=olI/-->3 >C«kO* 

[0 111] tfcttHa^S, hU-U>yjSES» 

*T£<, 0tJ;L«01O (b) ySaU-y 

ffi«itianT^s«#s s 4 , s 5 . s 7 . s 9 . ms 

[0 112] uCt 5 1: LT^ffli^^ h U- 'J >y 

010 (a) cw-rj: 3 

n5. 010 (a) tt, «BHIt4>6H'-U^il[* 

[0113] St. 010 (a) \z.m-tmmfit>. mm 



^&T,~T 6 <b£&Ns-r&<h, 010 (b) 
[0 114] m*M»JBK:J:*E«<0SaE:JSr8: 

[0115] z<D£?\z*&Mmmz&n& *ann§- 
[0116] [jb 2 mmmmi ^mmw, 2 mmmm\z 

<t-5IB« : ©^ft>'X5"A*01 1 Sffl^TRWT*. 0 

b§0t*.5. 0 1 75M0 1 0 \zm?f& 1 mffi.wmz&%> 

[0 117] **Jfi«!B»C«fcSIB*©|ftaE->^T-Att, 

[0 118] 9HgA~CTte, *-n-en. ES©&3Sij 
fi4 OtCJcoT, SBl*Jfi»JitB«KLT«f*5«0|ft 

mmmmmi£nz>o Ei?©tfcacgiB4 otLtn #<j 
[0119] fit, «i#*nfci**5B©ttme#±») 
[0120] a*, Et©M8i4 0(i «emiii4 

2 (CJ:0«WH#4 4©#?#T3>tfa.— ^4 5 tj^-fb 

[0 12 1] £fc> Si«A~CT?IDt#3ftfc&m«^ 
tt. &t*Lfct"^T^it^4 4lC^ftL&<TfcJ; 

<a. bp*, mnmm^nm^m^\zit. mmx-mm^n 

[0 12 2] «lf4 4H mffiRi=l>¥a.-?4 5 

7>4 6»Ctt, iBSfcttWSftfcttfflft**©-?*-**** 
*»c*asnT^-B. r-^-X4 6l:lt «^L«. 
E«oa««»c»«i$nfcR»ift©7*-^, ^Rg©^:^ 

[0123] &Lmmt%<»Mm*, Mffi^yt:^-? 4 5 
*ff Et=©^i5fg©&g^#s-r^ 0 



[0124] czLTit. mmmmmtmmzi, 

-7^-*yF7-i' (Neural Network) £ffl(^Tft*f 

angsfTo-cfoj;^. -3.— • *y by-?&m^ 
coi2 5] ^-^awnWfcT-rst. «wrsn&»* 

[0 12 6] ««fSn«:5*-^tttt*#K3l*-r<5©* 
7, 4 6 CtfgU f©gCr-?»Sfl:SiT 

(eft*. 

[0127] ^©j:5»c**tt»»cj:ntf. surra 

[0 12 8] SEfc, ^SS^ffiKittfcf, <8#r£tlfcx 

[0129] [^m^mmmi ^mt,±.$^mmm\z 

[0130] si*i»itii wsss&uk* 
m^Tm^&Mm2i±z>fcmm^zm\zm.wvfzrf, & 

BP*,. EStcSidSJjn^-s. £ ttf-esse&alFfT 
abntf. vW=c4fei£*^£fla^Tfc<fct/>., 
[0 13 1] *£. SB 1 *M5J£IB-ett, 3M4«K:J:r>T 

e« tc £ u 4 a<t o^t s tiiai^ffl v » t«wit * 

E^ tc £ U 4 Mit<D^t ffiT -5 1> © tcfE5£ £ tl 4 1> 

^T-&ti«, i^&4&ffl5!i^£ffl^T 5 fe«J:^. 
[0 13 2] 3U5l«JB*T?tt. eM^t^as 

[0 13 3] $&, JB 1 **JB*Trtt. flt^*^«A>& 

^ffi*«*»6ffl*-r*fll^©aSltt7>->3 y HAW* 
fclBj£**l*t>©T?Hj:fc<, 05*. tf, Bl lfC^-fJ;? 
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[0134] m2mmmmx'\t, mmmm^^\z 
y : -*tiffi*temTz>m'£>&MizfiLmi'tttf. ia^tc 

[0135] sfe. «2**fi»»T?tt, mm\B\%a&m^ 

1* L fcffitft!*^ * SSI-r 4 £ i ck 0 x- * £g tfSE L 
Tt>J;<A„ 

[0 13 6] » 2 i«A~CTl 

zntz?—? *mmtz> z tare**. 

[0 13 7] 3=&, ±IB*JS^«8T*«, £*©ttSE*fr 
[0 13 8] 

euros 0. *^BjtCct;n«, ^mm^ 

W#«*£&44M:frSEe©*l«©te«S«rJrr4© 
T*. rt»an=E«©*W©te«£#jrr*ca:a*TS 

[0139] *%w\z£n\z, ftfezntcxmiz 

^#^LTV^<©-e. *RB©{4«a*SW;ijfiJ*l/Ti^£ 
[0 14 0] *38WK«tntf. H!F8««l:J:«S 

[0 14 1] Sfc. *»Wtr«tn«. *HHBf*»6M/ 
-'J >^j££[$£T5££:7&*-e€rS©-t?, M/-'J>^ 

[0 14 2] Sfc. *»Wi:«tn«. S«T5[»*nfc 
[0 14 3] Sfc, **SfCJ:tl«, /»*f^tlitx-^ 

scimsof, Mffimm*mmmzm&2-t±2>z\ 
[0®©ffi^f«ciaB^] 

[01] *»WOJBl*M»ttK:J:*E«©««E*«* 
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[0 3] #R8«^®«**r^'fi»^-fr-hT?»*. 

[04] fs^®3£nfc&tB«^<D0ij£^-r*-r a^ 

ess] *%m<Dmimmi&Wi<D&Mm «-©n t-J: 
-sie^cD^^^^-r^'f A^-^-h (-€-©1) Tfe 

[0 6] *mw<Df&i&mM&<o&&m (ten (Cct 

•aKlfotJaE^Sfeftjivri'-r A^-v-h (-to 2) 

[07] uttBBoxBM (*®d fc* 

*E«0«aE3Er»*«f^-f A^ir-h (*©3) 
•5. 

[0 8] *iiffl^l»IOfI{^ (*©1) tC<t 

[09] *&we>f8immMmv>m&m re-©2> 
[010] ^BM<Dmimmmm<D^mm <-t-©2) \z 

£«BfiF0tt3ra&&*?^'f A^*-h (-€-©2) "C 



[011] *^0^om2*JS^tcJ;^SH^ ; cD^>^ 
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